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® Automated library for data storage disks. 



© Disclosed herein is an automated library (10) for 
data storage disks. Such library comprises at least 
one disk drive (18. 20). means (13. 14) for storing a 
large number of disks, and disk transport means 
(22) for transporting disks between the disk drive 
and disk-storing means. The disk-transporting means 
^comprises a bi-directional disk placer assembly (25) 
"which operates to convey selected disks into and out 
CO of the disk-storing means and disk drive. A movably 
J2 mounted drive unit (80) functions to rotatably support 
the disk placer assembly for movement about an 
axis which is perpendicular to the direction In which 
^ disks are conveyed by such assembly, whereby 
* "picked" disks can be flipped 180 degrees to 
O present either side to the disk drive. The picker 
^assembly handles each disk by means of a carrier, a 
UJ generally rectangular frame which surrounds and 
releasably captures a disk. The picker mechanism is 
adapted to handle such carrier in any one of four 
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different orientations. A single DC servo motor func- 
tions to selectively drive each of two disk conveyors 
in the picker assembly, as well as to selectively 
rotate the picker assembly. 
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AUTOMATED LIBRARY FOR DATA STORAGE DISKS 



Background of the Invention 

This invention relates to the field of data stor- 
age and retrieval. More particularly, it relates to 
improvements in apparatus of the type which is 
adapted to store a relatively large number of data 
storage disks (e.g., disks of the optical, magnetic 
and magneto-optic variety) and, on command, to 
transport a selected disk between a storage loca- 
tion and a disk utilization device, such as a disk 
drive. 

Automated disk libraries, sometimes known as 
"juke-boxes", are known in the art for storing and 
utilizing a large number of data storage disks. 
Examples of such libraries, are those disclosed in 
U.S. Patent Nos. 4,286,790; 4,504,936; 4,608,679; 
and 4,614,474. In such libraries, each data storage 
disk is housed in a protective cartridge or carrier 
which surrounds the disk and facilitates disk-han- 
dling. The disk carriers are supported by one or 
more storage racks or the like which serve to 
arrange the carriers in closely spaced parallel 
planes, either side-by-side, or one above the other. 
Such systems comprise one or more disk drives 
for playing and/or recording information on the 
disks, and a disk carrier transport mechanism for 
transporting selected disks between their respec- 
tive storage locations and the disk drive unit(s). 
The disk carriers are commonly provided with a 
pair of spaced notches or gripping slots on or near 
one edge so that the cartridges can be readily 
gripped and removed from their assigned storage 
positions or from their standby positions within a 
disk drive. In some systems, the disk carrier trans- 
port mechanism includes means for selectively ro- 
tating or flipping the disk carrier 180° so that either 
side of the data storage disk can be presented to 
the disk drive for recording and/or playback. 

In data storage systems of the type disclosed 
in the aforementioned patents, each disk carrier 
must be inserted into the disk storage rack in a 
predetermined orientation so that its respective 
gripping slots are accessible to the transport 
mechanism. If the disk carrier orientation is altered, 
e.g., the carrier is turned end-for-end, it would be 
impossible for the carrier transport mechanism to 
grip the carrier for subsequent transport. While 
such systems are designed to avoid any such 
undesired change in disk carrier orientation, they 
do so at the expense of increasing the mean time 
to change disks. For example, a disk may have to 
be reoriented between the time it is removed from 
a disk drive and the time it is returned to storage. 
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SUMMARY OF THE INVENTION 

In view of the foregoing, an object of this 
invention is to provide an improved automated li- 

5 brary for data storage disks, one which is improved 
from the standpoint that it is capable of minimizing 
the mean time required to retrieve and store data 
storage disks. 

Another object of this invention is to provide an 

w improved disk carrier transport mechanism, one 
which is improved from the standpoint that it main- 
tains more precise control over the disk carrier 
during its transport to and from storage. 

Another object of this invention is to provide an 

is improved drive unit for a disk transport mechanism 
of the type used in automated disk libraries. 

According to one aspect of this invention, there 
is provided an automated disk library comprising 
(a) storage means for storing a plurality of data 

20 storage disk carriers in spaced parallel planes, (b) 
disk utilization means spaced from the carrier stor- 
age means, and (c) carrier transport mechanism, 
responsive to a carrier address command, for 
transporting a pre-selected carrier between the 

25 storage means and the disk utilization means. The 
carrier transport mechanism is mounted for move- 
ment along a vertical transport path as well as for 
180° rotational movement about a horizontal axis 
which is perpendicular to the direction in which a 

30 disk carrier is extracted from the storage means. 
Means are provided for preventing relative move- 
ment between the carrier and the transport mecha- 
nism during such rotational movement of the trans- 
port mechanism. 

35 According to a further aspect of this invention, 
a disk picker assembly is provided which is adapt- 
ed for use with a particular type of disk carrier for 
extracting data storage disks from a storage loca- 
tion so that they may be transported to and from a 

40 utilization device. Such picker assembly comprises 
at least a first pair of endless conveyor belts, each 
having a plurality of teeth adapted to engage a rack 
of teeth on a disk carrier, means for advancing the 
conveyor belts along endless paths, and means for 

46 selectively adjusting the position of such paths so 
that the conveyor belt teeth engage, or disengage 
the opposing racks of teeth on a given disk carrier 
so as to selectively advance such disk carrier along 
a transport path defined by the conveyor belts. 

so According to a further aspect of this invention, 
a disk transport mechanism comprises two inde- 
pendently driven disk conveying mechanisms for 
advancing disk carriers to and from a storage loca- 
tion, means for rotating the disk transport about an 
axis so as to present either side of a disk to a disk 
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utilization device, and a single DC servo motor for 
controlling the operation of the pair of conveying 
mechanisms and the rotational position of the 
transport mechanism. Such motor operates through 
a plurality of independently operated electromag- s 
netic clutches which function to selectively couple 
either of the carrier conveying mechanisms or the 
carrier transport rotating means to the drive motor. 

The invention and its various advantages will 
become more apparent to those skilled in the art w 
from the ensuing detailed description of a preferred 
embodiment, reference being made to the accom- 
panying drawings. 

is 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of an automatic 
disk library embodying the invention; 

FIG. 2 is a perspective view of a rigid optical 20 
disk assembly of the type used in the FIG. 1 
apparatus; 

FIG. 3 is a partial perspective view of a disk 
picker and transport mechanism for transporting 
disk carriers within the apparatus shown in FIG. 1 ; 25 

FIG. 4A and 4B are top plan and side 
elevational views of the FIG. 3 mechanism; 

FIGS. 5 and 6 are front and top elevations, 
respectively, of a drive unit for operating the FIG. 3 
mechanism; and 30 

FIG. 7 Is a cross-sectional view taken along 
the section line B-B in FIG, 5. 



DETAILED DESCRIPTION OF PREFERRED EM- 35 
BODIMENTS 

Referring now to the drawings, FIG. 1 illustrates 
an automated disk library'3|Wembodying the var- 
ious aspects of this invention. Such library com- 40 
prises a Rbusing^t 2 which contains (a) disk storing 
tfi&Q$!§j6&{*A<4 for storing a relatively large number 
of data storage dM^ssemblies^l.5 in spaced, 
vertical columns; (b) a pair of disk drives #8j|20; for 
recording and/or playing back information on the 45 
data storage disks, one of such drives being lo- 
cated directly above or below the disks defining 
each of such columns; and (c) a disk transport 
mecn^i§fn*22 for transporting disks between the 
disk storing means and the disk drives. Each of the so 
disk storing means preferably comprises a raclj**6 
which supports, in a conventional manner, a stack 
of generally planar disk assemblies (described be- 
low) in closely spaced horizontal planes, one di- 
rectly above the other. Disk storiiagfm^ans^ 55 
are arranged in confronting relationship on opposite 
sides of a vertical corridor along which disk assem- 
blies are transported between the storage and the 



disk drives. Each disk drive has an entrana^loLS> 
through which disk assemblies can enter tne inte- 
rior of the drive unit and be rotatably driven on a 
spindle or the like. The disk drives are arranged on 
opposite sides of the vertical corridor with their 
respective entrance slots facing each other. As 
explained below, each disk drive is adapted to 
receive and handle disk assemblies in any one of 
four different orientations, i.e., a given side facing 
upwardly or downwardly, and a given end being 
either the leading end or trailing end as it enters a 
disk drive. Suitable disk drives are enclosed in the 
commonly assigned U.S. Patent Application No. 
923,508, filed on October 27. 1986. in the names of 
D. Petruchik et al. ^ 

Disk transport mS^ffiiSrn*22/ comprises a bi- ^ 
directional disk picker asserjj6l^25 which is sup- % 
ported fcferqtation-^fe^^^^ by a drive unit r 

*S@t both being described in detail below. $Ii&&i*nit 
8g}i§ mounted for vertical movement alongjg|ggjr 
of vertical rail!^Q$f^and is driven therealong by a 
ircTos ^ ja? During vertical movement of the drive 
unit, the disk picker assembly is transported up 
and down the vertical corridor between the disk 
storing means and disk drives. The disk picker 
assembly is adapted to extract disk assemblies 
from either disk storing means (or from either disk 
drive) by fgJSg^ 

and into the center of corridor C. Having extracted 
a disk from storage, the picker assembly is verti- 
cally advanced (downward, as shown in FIG. 1^so 
as to locate the "picked" disk assembly in a posi- 
tion in which the picker assembly can be again 
operated to advance the disk assembly into a se- 
lected disk drive. 

As shown in FIG. 2, each disk assembly ba- 
sically comprises a data»stbrage»dfskfD which is 
releasably c aptured within a circular aperture de- 
fined by a*EfifiF!!^er*35. The disk carrier com- 
prises a generally rectangular frame having front 
and rear edges 35a, 35b, and a pair of lateral 
edges 35c, 35d. Each of the lateral edges of the 
disk carrier is provided with a rack of <&£tfi*36 
which extends the entire length of such edge. Such 
racks of teeth, as explained below, are acted upon 
by the disk picker assembly to move a disk assem- 
bly into and out of storage, or into and out of the 
disk drives. It will be noted that the toothed struc- 
ture on the carrier is symmetrically arranged with 
respect to both the X and Y axes. Accordingly, 
such structure can be engaged by the picker as- 
sembly no matter which end of the carrier is more 
accessible, or which side of the assembly is facing 
upwardly. Thus, in contrast with prior art systems, 
a disk assembly can be stored on either side of 
corridor C and with either side facing upwardly. 
After a disk is extracted from the disk drive, it can 
be stored in the first empty storage position it 
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encounters, on either side of the vertical corridor, 
during its return trip to storage. This has the ad- 
vantageous effect of minimizing the mean time for 
exchanging disks. The disk carrier shown in FIG. 2 
is the subject of the commonly assigned U.S. Pat- 
ent Application Serial No. 019,854, filed concur- 
rently herewith in the names of W. P. Carlson and 
L W. Wirth. 

Referring to FIGS. 3, 4A and 4B, the disk 
picker assembly 25 is shown to comprise a frame 

which sup>o4§JwOxindependently ; 'operable t bi- 
^(jjrajeOStial disk carrier conveyor mechanisms, 42, 
43, one being located directly above the other. 
Each carrier conveyor mechanism, as explained 
below, is adapted to extract a disk from either disk 
storing means (or disk drive) andgtcy^qj^y^such 
disk ^ng-the^systemi^ to the 
center of corridor C. On command, each conveyor 
will return an extracted djsk. r jg_ either storage 
means or disk drive. T^^onvey^^^Rihisms 
pigyJde^HrjHfast^n since one con- 
veyor can be standing by with the next disk to be 
loaded into the disk drive while the other conveyor 
mechanism extracts a disk from the disk drive. The 
picker assembly need only index vertically the 
spacing between the two conveyor mechanisms, 
about 5 centimeters. 

Each^di5j^^v^orrmechanism^42,^43^com- 
prises a pair of shaped endless conveyor belts 44, 
45, each belt being trained about a pair of spaced 
flanged rollers 46, 46' which are rotatabiy sup- 
ported at opposite ends of the picker frame 41 . As 
best shown in FIGS 3 and 4A, frame 41 is gen- 
erally rectangular in shape, comprising a pair of 
sldewalls 41a, 41b connected at their respective 
ends by struts 41c and at their respective centers 
by a central axle 41 d. Each of the flanged rollers 
46 is journalled for rotation about a pin 47 sup- 
ported by a "t"-shaped*arm^48 which, in turn, is 
pivotally mounted on^a^pifi??^ supported by the 
frame sidewalls. Adjustable 4ggj|*SM50, serve to 
couple opposing pivotal arms so that, as one arm 
pivots, the opposite arm pivots an equal amount 
and in an opposite direction. As is apparent, as 
opposing pivotal arms move toward each other, the 
spacing between their supported flanged rollers 46 
is reduced. Springs 51 serve to bias the opposing 
and coupled pivotal arms to an "open 11 position in 
which their associated flanged rollers are spaced 
relatively far apart. A solenoid 52 serves to control 
the relative position of each opposing pair of pivot 
arms. When activated, the solenoid plunger 53 is 
withdrawn, as shown in FIG. 4A f and, via tierods 50 
and 54, the pivot arms are moved to a "closed" 
position in which the flanged rollers are spaced 
relatively close together. When opposing pivot 
arms are in a closed position, their associated 
conveyor belts will engage the opposing racks of 



teeth on a selected cartridge. 

Each of the conveyor belts 44 and 45 has a 
toothed structure which is adapted to engage and 
mesh with the rack of teeth supported by the 

s opposing lateral edges of the disk carriers. The 
carrier conveyor belts are driven by gears 56 
mounted on drive shafts 57. Each drive shaft is 
rotatabiy supported by the frame walls 41a and 41b 
and are selectively driven in either clockwise or 

70 counterclockwise directions by a bi-directional drive 
unit, described below. As best shown in FIG. 3, 
each conveyor belt is guided along its endless path 
by a pair of flanged rollers 58 arranged on opposite 
sides of the drive gears 56, each roller 58 being 

is rotatabiy supported by the picker frame walls. In 
order to orient each belt so that it may engage the 
carrier racks 36, a quarter-twist (90°) is provided in 
each belt between rollers 58 and a toothed idler roll 
59 which is rotatabiy supported by the picker frame 

20 in the vicinity of the picker arms. Tension in each 
belt is controlled by the position of a small toothed 
roller 60 which is rotatabiy mounted on one of the 
two pivot arms which serves to support each con- 
veyor belt. In the interior of the picker frame, the 

25 conveyor belts are guided by slots 61 formed in 
each of a pair of pads 62, 63 supported by the 
frame walls. (See FIG. 3.) Opposing pads sup- 
ported by the frame wails are spaced such that a 
disk carrier will be supported by their associated 

30 slots during transport by the conveyor belts. 

Disk picker assembly 25 is dimensioned so 
that its length, as measured between flanged roll- 
ers 46 and 46' is somewhat longer than the length 
of a disk carrier (as measured between its front and 

35 rear edges), and its width, as measured between 
the bottom surfaces of opposing slots 61 is slightly 
greater than the width of a disk carrier. As shown in 
FIG. 4B. the confronting disk storing means 13, 14 
are arranged so that the conveyor belts of the 

40 picker assembly can engage disk carriers on either 
side of the vertical corridor. When one of the four 
solenoids 52 is actuated, a pair of opposing rollers 
46 (operatively associated with such solenoid) will 
move to a closed position in which the teeth of the 

45 conveyor belt supported thereby engage the out- 
ermost ends of the opposing racks 36 of a selected 
disk carrier. When the appropriate drive shaft 57 is 
rotated, the conveyor belts which are driven there- 
by act upon the disk carrjgr^tSiM^ 

50 into the ^ntral£[ggife 

which point the disk carrier is supported by oppos- 
ing slots 61 irrpads 63. To properly orient the disk 
so that a desired side will be presented to the disk 
drive, the picker assembly is mounted for rotational 

55 movement about axis A. Means for providing such 
rotational movement is described below. 

The drive unit 80 for selectively driving the 
carrier-conveying mechanisms 42 and 43 of the 
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picker assembly 25 and for selectively rotating the 
picker assembly about axis A is best shown in 
FIGS. 5*7. The drive unit comprises a conventional 
bi-directional DC servo motor M having a drive 
shaftj82 with a flanged toothed pulley 83 mounted 
thereon. As the motor shaft rotates, it advances a 
toothed timing belt 84 along an endless path de- 
fined by three toothed pulleys 85, 86 and 87. 
Pulleys 85 and 86 are supported for rotation on 
shafts 90 and 91, respectively. Shafts 90 and 91 
also support electromagnetic clutches 93 and 94, 
respectively. When actuated, each clutch couples 
the rotational movement of the driven pulley (85 or 
86) to its associated shaft, causing such shaft to 
rotate in sleeve bearings supported by the drive 
unit frame 95. The drive unit frame 95 also rotatab- 
ly supports, in bearings 96, an extended portion of 
the picker assembly's axle 41 d. Each of the shafts 
90 and 91 has a gear 100 (only one being shown) 
mounted thereon which rotates when its associated 
shaft is rotated by the clutch-coupling to the drive 
motor. Each of the gears 100 acts to drive one of 
two sun gears 102, 104 mounted for rotation on the 
picker assembly axle. When sun gear 102 is 
rotatably driven, it acts to drive a gear 105 moun- 
ted on the end of one of the picker assembly drive 
shafts 57. Similarly, when sun gear 104 is rotatably 
driven, it acts to rotate a gear 107 mounted on the 
end of the other drive shaft 57 of the picker assem- 
bly. 

From the foregoing, it will be appreciated that 
drive motor M can selectively rotate either of the 
drive shafts 57 of the picker assembly (by energiz- 
ing the appropriate electromagnetic clutch) and, In 
n so doing, advance either the upper or lower pair of 
1 carrier conveyor belts 44, 45. Since motion M is bi- 
; directional, it is apparent that the conveyor belts 
> lean be selectively driven in either direction, for 
r - example, to advance disk carriers into or out of 
^ storage. After a carrier has been advanced to the 
center of the picker assemblym, photoelectric sen- 
sors (not shown) detect this condition and decouple 
[\ the drive motor from the picker drive shafts by 
I inactivating the appropriate electromagnetic clutch, 
y 7 Electric power for the picker solenoids and the 
y photoelectric sensors for the carrier can be ad- 
j vantageously routed through the center of the pick- 
v V er axle using a suitable connector 1 10. 

As mentioned above, the picker assembly is 
rotatably supported on the drive unit frame by 
means of bearings 96 which rotatably support the 
picker assembly axle. Rotational movement of the 
picker axle is controlled by the aforementioned 
pulley 87 which is continuously driven whenever 
the drive motor M is activated. Pulley 87 is iournal- 
led for rotation on a shaft 112 which is rotatably 
supported on the drive unit frame by bearings 1 1 4. 
Pinned to one end of shaft 1 1 2 is a flanged toothed 



pulley 116 which, in the manner described below, 
controls the rotational movement of the picker axle. 
An electromagnetic clutch 118 is supported by 
shaft 112. When energized, clutch 118 couples the 

s rotational movement of pulley 87 to the shaft 112, 
causing pulley 116 to rotate. As pulley 116 rotates, 
it drives a toothed timing belt 120 which, in turn, 
drives a toothed pulley 122 which is pinned to one 
end of the picker axle. TTie amount of rotational 

10 movement of the picker axle and the distance 
travelled by the picker conveyor belts 44 and 45 Is 
monitored by an encoder 125 which is, as shown, 
operatively coupled to the drive motor. 

From the above description, it will be appre- 

75 ciated that the entire operation of the picker as- 
sembly is controlled by a single DC servo motor 
which controls the rotation of three drive shafts 
through three independently operated clutches. 
It may be appreciated Jhat, by virtue of the 

20 picker assembly rotating ^1 80^ about axis A, as 
described, there is a possibility that a disk carrier 
will fall from the picker assembly as the plane of 
the picker approaches a vertical orientation. Note, 
when the electromagnetic clutches 93 and 94 are 

25 deactivated, picker drive shafts 57 are free-wheel- 
ing. To prevent this occurrence, a conveyor braking 
system is provided which automatically operates 
whenever the picker assembly is rotated a few 
degrees from its normal horizontal orientation. Such 

30 braking system is best shown in FIGS. 4B, 6 and 7 
and comprises a pair of cog wheels 130, one 
mounted on each picker drive shaft 57 (adjacent 
belt drive gears 56) and a pair of pawls 132 which 
engages the cog wheels and prevent rotation of 

35 drive shafts 57 whenever the picker assembly 
moves from its horizontal position. Referring to FIG. 
4B, pawls 132 are shown to be supported by a pair 
of rectangular members 134 and 136. each being 
pivotally mounted to the picker frame wall 41 b 

40 which is closer to the drive unit frame 95. Member 
134 is pivotally supported on a pivot pin 134a, and 
member 136 is pivotally supported on a pivot pin 
136a. Members 134 and 136 are loosely coupled 
by a coupling pin 138 and a spring 140, connected 

45 between members 134 and 136 serves to normally 
urge pawls 132 into engagement with the cog 
wheel 130. 

Only when the picker assembly is in a horizon- 
tal position are pawls 132 disengaged from the cog 

50 wheels 130 allowing the picker drive shafts 57 to 
be rotatably driven by motor M. To free the braking 
pawls from the cog wheels, a pin 142 is positioned 
on the drive unit frame to engage one member 136 
as the picker assembly returns to its horizontal 

56 position. In doing so, pin 142 pivots member 136 in 
a counterclockwise direction about its pivot pin 
136a. Such movement causes the bottom pawl 132 
(as viewed in FIG. 46) to move against the spring 
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force* to a disengaging position, as shown. Move- 
ment of the upper member 134 to a similar position 
is effected by the coupling pin 138. Note as mem- 
ber 136 pivots counterclockwise, coupling pin 138 
moves to the left, thereby causing upper member 
to pivot clockwise to its unlocking position. A sec- 
ond unlocking pin 144 (shown in FIG. 6) is pro- 
vided on frame 95 and located to similarly engage 
member 134 when the picker assembly is rotated 
180° counterclockwise about axis A. Latching 
means (not shown) are provided for latching the 
picker assembly in one or the other of its horizontal 
positions. Release of the latch is controlled by a 
solenoid 150. 

From the foregoing, it will be appreciated that 
an exceptionally versatile and high speed disk li- 
brary has been disclosed. It is versatile in that it is 
capable of storing disk assemblies on either side of 
the vertical corridor, allowing disks to be unloaded 
at the first available empty position in the storage 
rack. Protocols can be established to position the 
most frequently used disks to locations in storage 
which are relatively close to the disk drive, thereby 
minimizing disk changing time. The versatility is 
made possible not only by the design of the disk 
carriers which enable handling in any one of the 
four aforementioned orientations, but also by virtue 
of the fact that the disk picker assembly is rotat- 
able about an axis extending perpendicular to the 
direction in which the picker assembly conveys 
disks to and from storage. In prior art systems, the 
picker mechanisms have been designed to rotate 
about an axis which is parallel to the direction in 
which the picker extracts disks from storage. In 
such systems the disk assemblies must always be 
stored on a predetermined side of the corridor 
along which the disks are conveyed between the 
storage and utilization devices. Mechanisms for 
vertically advancing the picker assembly along the 
corridor are well known and, accordingly, are not 
discussed herein. 

The invention has been described in detail with 
particular reference to preferred embodiments 
thereof, but it will be understood that variations and 
modifications can be effected within the spirit and 
scope of the Invention. 



Claims 

1. Au automated library (10) for storing and 
using a plurality of data storage disks (D), each of 
such disks being adapted to have data recorded on 
both of two opposing planar surfaces, said library 
comprising: first and second disk-storing means 
(13, 14), each being adapted to store a plurality of 
data storage disks in closely spaced parallel 
planes, said first and second disk-storing means 



being spaced apart to define therebetween a disk- 
transport corridor; and a disk utilization device (18, 
20) positioned along said corridor; characterized in 
that: 

s disk transport means (22) are provided for 

transporting selected disks along said corridor be- 
tween said first and second disk-storing means and 
said utilization device, said disk transport means 
comprising: (i) a disk placer assembly (25) adapted 

ro to engage a selected disk in either of said disk- 
storing means and to convey such disk along a 
predetermined path into said corridor; (ii) means 
(33) for advancing said disk picker assembly along 
said corridor to advance a disk from a position 

75 juxtaposed its storage position in either of said 
disk-storing means, to a position juxtaposed said 
utilization device, and (iii) means (80) for selec- 
tively rotating said picker assembly 180° about an 
axis extending perpendicular to said predetermined 

20 path. 

2. The invention as defined by claim 1 char- 
acterized in that said data storage disk is sup- 
ported in a disk carrier (35) having a generally 
rectangular configuration, and wherein said picker 

25 assembly comprises disk conveyor means (42, 43) 
for selectively drivingly engaging opposing lateral 
edges of such disk carrier to advance such carrier 
along said predetermined path. 

3. The invention as defined by claim 2 char- 
30 acterized in that said disk conveyor means com- 
prises a pair of endless conveyor belts (44, 45), 
menas (56) for advancing said belts along spaced 
paths, and means (48) for selectively changing the 
course of said paths so that said belts engage the 

36 opposing lateral edges of a disk carrier and func- 
tion to advance such carrier along said predeter- 
mined path. 

4. The invention as defined by claim 3 char- 
acterized in that each of the lateral edges of each 

40 disk carrier is provided with a rack (36) of teeth, 
and wherein each of said conveyor belts is pro- 
vided with teeth for engaging the teeth on the 
carrier's lateral edges. 

5. The invention as defined by claims 1 to 4 
45 characterized in that said picker assembly com- 
prises first and second independently operable 
disk-conveying means (42, 43). each being adapt- 
ed to extract disks from and return disks to either 
of said disk-storing means. 

so 6. The invention as defined by claim 5 char- 
acterized in that said disk transport means com- 
prises a single drive motor (M) having a drive shaft 
(82). and means (83, 84, 87, 120, 122; 85, 86. 90. 
91, 100, 102, 104) for selectively coupling said 

55 drive shaft to said picker assembly rotating means 
and to. said first and second disk-conveying means. 

7. An automated library for data storage disks, 
said library comprising: 
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(a) a housing (12), 

(b) storage means (13, 14) supported by 
said housing for storing a plurality of data storage 
disks side-by-side in closely spaced parallel 
planes; 5 

(c) a disk utilization device (18, 20) sup- 
ported by said housing; 

(d) a disk picker assembly (25) operable in a 
first mode to engage a selected disk in said stor- 
age means and to extract such disk from said io 
storage means by moving such disk in a first 
direction relative to said storage means; 

(e) support means (80) for rotatably support- 
ing said picker assembly for movement about an 

axis (A) extending perpendicular to said first direc- is 
tion; 

(f) drive means (M) for selectively rotating 
said picker assembly 180° about said axis; and 

(g) means (30, 32) for movably mounting 

said support means on said frame for movement in 20 
a second direction perpendicular to said first direc- 
tion and to said axis of rotation, to present an 
extracted disk to said utilization device. 

8. The invention as defined by claim 7 further 
comprising locking means (130, 132, 134, 136) for 25 
preventing substantial relative movement between 
an extracted disk and said picker assembly during 
rotation of said picker assembly. 

30 



35 



40 



45 



50 



55 



3/12/04, EAST Version: 2. 



0 280 263 



10- 




12 




FIG. I 
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